Novel 6-alkoxypurine 2',3'-dideoxynucleosides as inhibitors of the cytopathic effect of the human immunodeficiency virus.
Twenty-one 6-alkoxypurine 2',3'-dideoxynucleosides were enzymatically synthesized with nucleoside phosphorylases purified from E. coli. Eighteen analogs exhibited anti-HIV-1 activity in MT4 cells. Two analogs, 6-(hexyloxy)-(17) and 6-(heptyloxy)-(18) purine 2',3'-dideoxynucleoside, were as potent as 2',3'-dideoxyinosine (ddI, didanosine, Videx). Although the antiviral activities of 17 and 18 were equivalent, 18 was more cytotoxic. Analogs containing less than four carbons in the 6-alkoxypurine substituent exhibited weak anti-HIV-1 activity. Analogs containing more than seven carbons in the 6-alkoxypurine substituent were too cytotoxic to be effectively evaluated for antiviral activity. Several 6-alkoxypurine 2',3'-dideoxynucleosides were evaluated for substrate activity with calf intestinal adenosine deaminase (ADA). Increasing the carbon chain length of the 6-alkoxypurine substituent decreased the rate of dealkoxylation. The best substrate in this series was 6-methoxypurine 2',3'-dideoxynucleaside (1); however, the rate of dealkoxylation of 100 microM 1 was 0.17% of the rate of deamination of 100 microM 2',3'-dideoxyadenosine. Compound 17, the most potent anti-HIV-1 analog, was not a substrate for ADA. EHNA (erthro-9-(2-hydroxy-3-nonyl)adenine), a potent inhibitor of ADA, had little effect on the antiviral activities of 17 and ddI. In contrast, coformycin, a potent inhibitor of both ADA and AMP deaminase, dramatically decreased the antiviral activity of 17, but not the antiviral activity of ddI. Thus, AMP deaminase appeared to be involved in the anabolism of 17. The pharmacokinetic profile of 17, the most promising analog in this series, was determined in the rat. At least seventeen metabolites of 17, including ddI, were detected in plasma samples. This analog also had poor oral bioavailability.